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57 The invention relates to a polypeptide (8F4 molecule) 
having the biological activity of costimulating T cells. 
The invention further relates to monoclonal antibodies 
against the 8F4 molecule and hybridoma cells which 
produce the monoclonal antibodies. The invention 
additionally relates to the use of substances which 
inhibit the biological activity of the polypeptide 8F4 
according to the invention, in particular monoclonal 
antibodies, natural or synthetic ligands, agonists or 
antagonists, as pharmaceuticals, in particular for the 
prevention or therapy of disorders in which the immune 
system is involved. The invention additionally relates to 
the use of the 8F4 molecule or of cells which contain 
the 8F4 molecule as pharmaceuticals, in particular for 
the prevention or therapy of disorders in which the 
immune system is involved. The invention further 
relates to the use of substances which specifically 
recognize the polypeptide according to the invention, in 
particular monoclonal antibodies, natural or synthetic 
ligands, agonists or antagonists, for the diagnosis of 
disorders in which the immune system is involved. 




Description 

The invention relates to a polypeptide (8F4 
molecule) having the biological activity of costirnulating T 
cells. The invention further relates to monoclonal 
antibodies against the 8F4 molecule and hybridoma cells 
which produce the monoclonal antibodies. The invention 
additionally relates to the use of substances which inhibit 
the biological activity of the polypeptide 8F4 according to 
the invention, in particular monoclonal antibodies, natural 
or synthetic ligands, agonists or antagonists, as 
pharmaceuticals. In particular, the invention relates to the 
use of these substances for the prevention or therapy of 
disorders in which the immune system is involved, in 
particular for the treatment of autoimmune diseases and for 
the prevention of rejection reactions with organ 
transplants. The invention additionally relates to the use 
of the 8F4" molecule or of cells which contain the 8F4 
molecule as pharmaceuticals, in particular for the 
prevention or therapy of disorders in which the immune 
system is involved, in particular for the treatment of 
cancers, Aids, asthmatic disorders or chronic viral diseases 
such as HCV or HBV infections. The invention further relates 
to the use of substances which specifically recognize the 
polypeptide according to the invention, in particular 
monoclonal antibodies, natural or synthetic ligands, 
agonists or antagonists, for the diagnosis of disorders in 



which the immune system is involved. In particular, the 
invention relates to diagnosis by means of an ELISA 
detection, a flow cytometry or a Western blot, a 
radioimmunological detection, a nephelometry or a 
histochemical staining. 

T lymphocytes recognize their antigen", which is 
presented by "antigen-presenting cells" , for example 
dendritic cells, B cells and .macrophages, through their T- 
cell receptor. Recognition of the antigen by the T-cell 
receptor alone is, however, in most cases insufficient for 
adequate activation of T lymphocytes. The latter makes 
additional simultaneous stimulation (also called 
"costimulation" hereinafter) by other receptor molecules on 
the surface of the T lymphocytes necessary. One of these 
receptor molecules is the so-called CD28 receptor which is 
stimulated by the costimulating molecule B7 . If these 
"costimulatory" . molecules, for example CD28, are effective, 
then the activation of the T cell reaches an adequate level 
after recognition of the antigen by the T-cell receptor. 
After such a complete activation, the T cell expresses 
additional molecules, for example CD25, CD69, CD71, on the 
surface and synthesizes numerous cytokines, for example IL-2 
and IFN-y, which function as messengers. Both these 
additional surface molecules and the cytokines serve for the 
T cell to exchange information with other cells in the 
immune system. The activated T cells direct the entire 
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antigen-specific immune defenses through the additional 
surface molecules and the cytokines. Both the generation of 
cytotoxic cells ("killer cells") and the generation of 
antigen-specific antibodies by B cells is controlled in this 
way. Cytotoxic cells, as well as the specifically formed 
antibodies, eliminate viral or bacterial pathogens which 
enter the body. In some cases, however, the immune response 
goes too far, and the immune system is directed against the 
body's own cells. This leads to the occurrence of 
"autoimmune diseases", for example to rheumatoid arthritis, 
ankylosing spondylitis, Sjogren's syndrome, ulcerative 
colitis inter alia. One of the essential sites of 
cooperation between antigen-activated T cells and other 
cells of the immune system are the secondary lymphatic 
organs, including the tonsils. This is where the T 
lymphocytes are activated by the antigen presented by 
dendritic cells, and this is where T lymphocytes interact 
with B cells. Through this interaction, B cells secrete, 
after several intermediate stages of differentiation, 
antigen-specific antibodies of the IgM and IgG types. 

The costimulatory molecule which has been 
characterized best and is among the most effective to date 
is the CD28 surface molecule (called CD28 receptor or CD28 
hereinafter) which is const itutively expressed on a large 
fraction of T cells. Cost imulat ion by CD28 in vitro leads, 
after recognition of the antigen by the T-cell receptor, to 
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a very large increase in cytokine secretion, for example of 
IL-2 and IFN-y, and to a marked up-regulation of the 
expression of cell surface molecules such as CD25, CD69, 
CD71, which are necessary for interaction of T cells with 
other immune cells, for example B lymphocytes; cf. Chambers 
and Allison, Current Opinion in Immunology 9 (1997) , 396- 
404. Costimulation via the CD28 receptor can also markedly 
increase the proliferation of T lymphocytes. 

In addition, costimulation via the CD28 receptor 
optimizes the T-cell control of B- lymphocyte function so 
that there is increased secretion of antibodies. If the 
function of the CD28 receptor is abolished, there is a 
drastic loss of function in the immune defenses. This has 
been shown by means of a transgenic mouse in which the CD28 
gene was destroyed by homologous recombination (a so-called 
"CD28 knock-out") . The destruction in this way of activation 
of the antigen-specific T cells leads to lack of 
costimulation. This in turn leads to a disturbance of T-cell 
function, that is to say to a reduced proliferation of T 
cells and to a drastically reduced synthesis of various 
cytokines. The lack of costimulation eventually leads to a 
reduced function of the antigen-specific immune defenses. 
Thus, inter alia, the formation of antigen-specific IgGl and 
IgG2 antibodies by B lymphocytes is reduced to 10% of the 
normal level through the lack of CD28; cf. Shahinian et al . , 
Science 262 (1993), 609-612; Lucas et al . Journal of 



Immunology 154 (1995), 5757-5768. It is also possible in 
vitro to prevent the Aids virus entering T lymphocytes by 
costimulation by CD28; cf. Riley et al., Journal of 
Immunology 158 (1997), 5545-5553. Corresponding experiments 
in vivo have not yet been carried out. It is known that CD28 
switches on many cytokine genes which may lead to 
considerable side effects in vivo. Blockade of CD28 
receptors by a soluble CTLA-4 immunoglobulin molecule has 
been employed successfully in a monkey model to prevent the 
rejection of transplanted kidneys. In this case, CTLA-4 had 
been employed in combination with an antibody against the 
CD40 ligand molecule; cf. Kirk et al . , Proc . Natl. Acad. 
Sci. USA 94 (1997) 8789-8794. However, blockade of CD28 
receptors affects all T lymphocytes and not just those 
already activated because CD28 is const itutively expressed 
on T lymphocytes . 

There is thus a need for a costimulating surface 
molecule which is expressed only on activated T lymphocytes. 
The invention is therefore based on the object of providing 
a surface molecule on activated T cells which has a strong 
costimulatory effect on central functions of T lymphocytes. 
Another object of the invention is to provide substances, 
for example monoclonal antibodies against the costimulatory 
surface molecule, natural or synthetic ligands, agonists or 
antagonists of the surface molecule. 



In a first embodiment, the invention relates to a 
polypeptide having the biological activity of costimulation 
of T cells, characterized* in that a) the polypeptide occurs 
on activated CD4 + and CD8 + T lymphocytes but not on resting 
or activated B cells, granulocytes, monocytes, NK cells 
(natural killer cells) or dendritic cells, and b) the 
polypeptide is a dimer, the polypeptide having a molecular 
weight of about 55 to 60 kDa (kilodalton) determined in a 
non-reducing sodium dodecyl sulphate polyacrylamide gel 
electrophoresis (SDS-PAGE) , and the two polypeptide chains 
of the polypeptide having a molecular weight of about 27 kDa 
and about 2 9 kDa measured in a reducing SDS-PAGE. 

The polypeptide according to the invention (also 
called 8F4 molecule or 8F4 hereinafter) is expressed only 
after activation of the T lymphocytes, specifically both on 
CD4* and on CD8 + T cells. In a non-reducing SDS-PAGE, the 8F4 
molecule has a molecular weight between about 55 and 60 kDa 
(kilodalton) . The 8F4 molecule is composed of two peptide 
chains, and the two peptide chains have a molecular weight 
of about 2 7 and about 2 9 kDa in a reducing SDS-PAGE. The 8F4 
antigen can be unambiguously detected histologically on 
activated T lymphocytes in the lymphatic tissue of the 
tonsils and lymph nodes, especially in the germinal centers, 
the site of interaction of T lymphocytes and B lymphocytes 
in the generation of antibodies. Tonsillar T cells isolated 
ex vivo are about 50-80% positive for the 8F4 antigen and 




show signs of advanced activation. The 8F4 molecule is not 
detectable on resting or activated B cells, granulocytes, 
monocytes, NK cells and dendritic cells. 

An important biological activity of the 8F4 molecule 
is its costimulating activity on T lymphocytes. The 
costimulating activity can be determined by the method of 
Linsley et al . , Journal of Experimental Medicine 176 (1992), 
1595-604. The costimulating activity of the 8F4 molecule 
resembles the costimulating activity of the CD28 molecule, 
which has been identified as the central enhancement element 
of antigen recognition by the immune system. The 8F4 
molecule differs in many aspects from CD28, however. Thus, 
expression of the 8F4 molecule on the surface of the T cells 
requires induction, whereas CD28 is const itutively 
expressed. There are also distinct differences detectable in 
the function: costimulation by CD28 leads to overexpression 
of numerous- lymphokines, inter alia of interleukin-2 (IL-2) . 
Costimulation by 8F4 also leads to enhanced secretion of 
lymphokines, but not of IL-2. The costimulatory activity of 
the 8F4 molecule thus differs from the activity of the CD28 
molecule. Since stimulation by 8F4 does not switch on all 
cytokine genes, costimulation by 8F4 in vivo is 
advantageous, for example compared with costimulation via 
the CD28 receptor. Moreover, the induction, the expression, 
the site of expression and the function of the 8F4 molecule 



- 8 - 



differ from all other known molecules with costimulatory 
activity. 

The 8F4 molecule according to the invention is a 
novel surface molecule on activated T cells which has a 
strong costimulatory effect on central functions of T 
lymphocytes. Expression in vivo indicates inter alia an 
essential involvement of the 8F4 molecule in the cooperation 
of T cells with other cells of the immune system such as B 
cells or dendritic cells within the humoral and cellular 
immune defenses against viruses and bacteria. 

After expression, the 8F4 molecule has in vitro a. 
strong costimulatory effect on various functions of T 
lymphocytes : 

1. Marked enhancement of the proliferation of T 
lymphocytes . 

2. Marked enhancement . of the synthesis of certain 
cytokines by T lymphocytes. 

3. Greatly increased expression of control molecules, for 
example surface molecules and cytokines, on and in T 
lymphocytes . 

4. Marked improvement in T-cell -induced antibody formation 
(IgM and IgG) by B cells. 

The present invention furthermore provides a 
polypeptide having the biological activity of costimulation 
of T cells and having an amino acid sequence which shows at 
least 40% homology with the sequence comprising 199 amino 
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acids in Fig. 15 (SEQ ID NO: 2), or a biologically active 
fragment or an analogue thereof. A biologically active 
fragment or analogue is a fragment or analogue which 
likewise shows a costimulatory effect on T-cell lymphocytes 
or at least displays a biological effect of the nature of a 
blockage. Preference is given to a polypeptide or a 
biologically active fragment or analogue thereof which shows 
at least 60% homology with the sequence comprising 199 amino 
acids in Fig. 15 (SEQ ID N0:2) . In a particularly preferred 
embodiment, the polypeptide according to the invention 
comprises an amino acid sequence which shows at least 80% 
homology with the sequence comprising 199 amino acids in 
Fig. 15 (SEQ ID NO:2), or a biologically active fragment or 
analogue thereof. 

A particularly preferred polypeptide has the 
biological activity of costimulation of T cells and 
comprises an amino acid sequence as shown in Fig. 15 (SEQ ID 
NO:2), or a biologically active fragment or an analogue 
thereof. 

The invention includes allelic variants, fragments 
and analogues of the 8F4 molecule. These variants include 
naturally occurring allelic variants, substitution analogues 
in which one or more amino acids have been substituted by 
different amino acids, substitution analogues in which one 
or more amino acids have been substituted by different amino 
acids, deletion analogues in which one or more amino acids 



have been deleted and addition analogues in which one or 
more amino acids have been added. Deletion and addition of 
one or more amino acids may be done either at an internal 
region of the polypeptide or at the amino or carboxyl 
terminus . 

Polypeptides according to the invention fused to 
heterologous polypeptides are likewise embraced. 

In another embodiment, the invention relates to DNA 
sequences which encode a polypeptide according to the 
invention or a biologically^ active fragment or analogue 
thereof . 

These DNA sequences include the sequence shown in 
SEQ ID N0:1 (Fig. 16) as well as allelic variants, 
fragments, and analogues having biological activity. 

A preferred DNA sequence encodes a polypeptide 
having the biological activity of costimulation of T cells, 
the sequence being selected from the group consisting of: 

a) the DNA sequence shown in SEQ ID N0:1 (Fig. 16) and its 
complementary strand 

b) DNA sequence hybridizing with the sequences in (a) and 

c) DNA sequences which,, because of the degeneracy of the 
genetic code, hybridize with the sequences in (a) and (b) . 
The aforementioned DNA sequences preferably hybridize 
together under stringent conditions. 



Also provided are vectors which comprise these DNA 
sequences, and host cells which are transformed or 
transfected with these vectors. 

In another embodiment, the invention relates to 
monoclonal antibodies against the 8F4 molecule. The 
monoclonal antibodies according to the invention can be 
prepared in a conventional way by the method described by 
Milstein and Kohler, Nature 256 (1975), 495-497. In 
particular, the monoclonal antibodies according to the 
invention can be prepared by immunizing mice with T cells 
which have been activated in vitro with phorbol myristate 
acetate (PMA) and ionomycin ("2-signal system") for 24 h. 
The spleen cells of the immunized mice are fused with 
myeloma cells. 8F4 -specific monoclonal antibodies are 
identified by their recognition of 2 -signal-activated but 
not resting T lymphocytes. Moreover 8F4 -specific antibodies 
do not stain T cells stimulated with one signal (either PMA 
or ionomycin) in a detection method carried out in a 
conventional way. 8F4-specific antibodies produce a typical 
staining pattern of tonsillar T cells and recognize an 
antigen of about 55 to 60 kDa in a non-reducing SDS-PAGE and 
of about 2 7 kDa and about 2 9 kDa in a reducing SDS-PAGE on 
activated T lymphocytes. 

In another embodiment, the invention relates to 
hybridoma cells which produce the monoclonal antibodies 
according to the invention. 
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In another embodiment, the invention relates to the 
use of substances which inhibit the biological activity of 
the polypeptide 8F4 according to the invention as 
pharmaceuticals. The use of the monoclonal antibodies 
according to the invention, natural or synthetic ligands, 
agonists or antagonists of the 8F4 molecule is particularly 
preferred. These substances can be used as pharmaceuticals 
for the prevention or therapy of disorders in which the 
immune system is involved, in particular for the treatment 
or autoimmune diseases or for. prevention of rejection 
reactions in organ transplants. Blockade of the interaction 
of the 8F4 antigen with its receptor improves, for example, 
the prevention of organ rejection because such a blockade 
affects only previously activated T lymphocytes. Another 
embodiment of the invention relates to the use of the 
polypeptide according to the invention as pharmaceutical. 
The polypeptide according to the invention can be used in 
particular for the prevention or therapy of disorders in 
which the immune system is involved, in particular for the 
treatment of cancers, AIDS, asthmatic disorders or chronic 
viral diseases such as HCV or HBV infections. 

The polypeptide according to the invention can 
likewise be introduced into cells in a conventional way so 
that these cells for example cons ti tut ively express the 
polypeptide. For example, the nucleic acid sequence encoding 
the polypeptide or a vector comprising the nucleic acid 
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sequencing encoding the polypeptide, for example the cDNA or 
genomic DNA, promoters, enhancers and other elements 
required for expression of the nucleic acid sequence can be 
inserted into a cell. The 8F4 cDNA (2641 nucleotides) 
depicted in Fig. 16 (SEQ ID N0:1) or fragments or 
derivatives thereof, is preferably employed for expression 
of the polypeptide according to the invention or fragments 
thereof . 

The polypeptide according to the invention can also 
be introduced for example by means of liposomes into cells 
which then form the polypeptide on their cell surface. These 
cells can be used as pharmaceuticals according to the 
invention, in particular for restoring correct regulation of 
the human immune system, as occurs within the framework of 
numerous chronic infectious diseases, for example within the 
framework of AIDS, asthmatic disorders or in chronic viral 
hepatitis (for example HCV, HBV) , or for stimulating the 
immune system in vitro or in vivo such as, for example, be 
used for the therapy of cancers. 

In another embodiment, substances which specifically 
recognize the polypeptide according to the invention are 
used for diagnosing disorders in which the immune system is 
involved, the substances embracing in particular a 
monoclonal antibody, natural or synthetic ligands, agonists 
or antagonists. It is possible to use for the diagnosis for 
example an ELISA detection, flow cytometry, Western blot, 



radioimmunoassay, nephelometry or a histochemical staining. 
The substances which recognize the polypeptide according to 
the invention also comprise nucleic acid sequences, the 
latter preferably being employed for hybridization and/or 
nucleic acid (RNA, DNA) amplification (for example PGR) . 

In another embodiment, the polypeptide according to 
the invention, or fragments thereof is expressed by a 
transgenic animal . 

In another embodiment, the invention embraces a 
transgenic animal in which the gene which codes for the 
polypeptide according to the invention has been switched off 
("knock-out " ) . 

The figures serve to illustrate the invention: 

Fig. 1 shows the result of an immunoprecipitation of 
the 8F4 antigen from activated human T cells. (a) Sodium 
dodecyl sulphate polyacrylamide gel electrophoresis (SDS- 
PAGE/ 12% polyacrylamide gel (PAA gel))" reducing, (b) SDS- 
PAGE (10% PAA gel) non-reducing . The conditions for elution 
of the antigen from the 8F4 matrix are indicated. "SDS" 
means sodium dodecyl sulphate; "DTT" means dithiothreitol , 
"Mr" means molecular weight and "kDa" means kilodalton. 

Fig. 2a shows the result of a flow cytometry after 
induction of the 8F4 antigen on CD4 + T cells. The activation 
time, for the T cells is indicated in parentheses. " PMA" 
means phorbol myristate acetate; M PHA" means 

phytohaemagglutinin; "OKT3 11 is a monoclonal antibody against 




CD3; "MLR" means mixed lymphocyte reaction; M mAK 9,3" is a 
monoclonal antibody against CD28; "SEB " means staphylococcal 
enterotoxin B. 

Fig. 2b shows the result for the kinetics of 
induction of the.8F4 antigen on CD4 + T cells after activation 
with PMA and ionomycin in a flow cytometry. The 
immunofluorescence (log) is plotted against the cell count. 

Fig. 3 shows the result of a flow cytometry for 
identifying molecules which are involved in the induction of 
8F4 in the mixed lymphocyte reaction. "bio" means 
biotinylated antibody. 

Fig. 4 shows the result of a histochemical 
investigation for localization of 8F4 -positive cells in the 
tonsil. 

Fig. 5 shows the result of an expression analysis of 
8F4 on T and B cells from human tonsils in a flow cytometry, 
"bioPE" means biotinylated antibody and streptavidin- 
phycoerythrin secondary reagent. 

Fig. 6 shows the coexpression of the 8F4 molecule 
with other activation markers (CD69, CD45) in a flow 
cytometry. 

Fig. 7 shows diagrammatical ly the enhanced 
expression of activation molecules on T lymphocytes after 
costimulation by 8F4. Open circles (O) represent 8F4 
antibodies; triangles (♦) represent nonspecific antibodies 




of the same isotype; filled circles (•) represent anti-CD28 
antibodies-9 . 3 . 

Fig. 8 shows a diagrammatic comparison of the 
costimulating effect of 8F4 with the costimulating effect of 
CD28. "mAk" means monoclonal antibodies; "ATAC" means 
"activation induced T-cell-derived and chemokine-related" ; 
"cpm" means radioactive disintegrations per minute. 

Fig. 9 shows diagrammatically the enhancement of the 
synthesis of the antibodies of the IgM and IgG types by B 
cells after costimulation of T cells, "ng" means nanogram; 
"ml" means milliliter; "mAk" means monoclonal antibody. 

Fig. 10 shows diagrammatically the prevention of the 
activation- induced apoptosis of peripheral T cells after 
costimulation by 8F4. 

Fig. 11 shows expression of the 8F4 antigen on the 
M0LT-4V cell line. MOLT- 4 V cells were stained with a 
fluorescein- labeled 8F4 antibody (8F4-FITC) and investigated 
in flow cytometry (unfilled line, comparing with an isotype 
control (filled line)). 

Fig. 12 shows the two-dimensional gel 
electrophoresis. A MOLT -4 V cell lysate from 300xl0 6 cells was 
immunoprecipitated as described. The eluate was fractionated 
on a non-reducing SDS-PAGE (10% PAA) , and the region around 
60 kDa was cut out of the gel. To reduce the disulphide 
bridges in the 8F4 molecule, the piece of gel was incubated 
in 5.3 M .urea, 0.5 M Tris, pH 8.0, 1% SDS, 1% ft- 
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mercaptoethanol at 50 °C for 1 h, and the free cysteine 
residues in the molecule were alkylated with 10 mM 
iodoacetamide (Sigma, Deisenhofen) (37°C, 30 min) . The piece 
of gel was equilibrated in lxSDS-PAGE sample buffer for a 
further 3 0 min and mounted on a 12% PAA-SDS gel (with 
stacking gel) . After fractionation by electrophoresis, the 
gel underwent silver staining. The location of the 8F4 
protein was determined by surface iodination (cf. Fig. 1) 
and is marked by a circle. (All the procedures not described 
in detail were carried out by standard methods, see, for 
example, Wes.termeier, R. , Electrophoresis in Practice, VCH 
Verlagsgesellschaf t , Weinheim, 1997) . 

Fig. 13 shows a hybridization with Oligo 1 (SEQ ID 
NO: 3) . Lambda clones immobilized on nitrocellulose filters 
were hybridized with Oligo 1 as described in the examples. 
Exposure on an X-ray film is depicted (detail) . 

Fig. 14 shows a Northern blot analysis with the 
8F4 cDNA. Hybridization of a Northern blot with the 8F4 cDNA 
produces a band which migrates in the gel between the 18S 
and 28S RNA. Fig. 14A shows the behavior as 2-signal- 
dependent (see above) activation antigen: no expression in 
resting lymphoid cells (PBL) , strong expression in 
PMA+ionomycin-activated CD4+ T cells and distinctly reduced 
expression with PMA or ionomycin alone. Fig. 14B shows the 
strength of mRNA expression after different stimulation 
times (T cells (purified via nylon wool adherence, NTC) , 




stimulated with PMA+ionomycin) . Besides this the MOLT-4 cell 
lines (ATCC CRL-1582) which shows only minimal expression, 
and on the far right the MOLT- 4 V which was used for the 
cloning and which shows a distinct signal. Also loaded is 
the RNA from other cell lines on which no 8F4 expression was 
detectable in the analysis by flow cytometry: CEM (ATCC 
CCL-119), HUT-102 (ATCC TIB- 162 ), HUT- 78 (ATCC TIB-161), 
Jurkat (ATCC TIB-152) , DG75 (Deutsche Sammlung von 
Mikroorganismen und Zellkulturen (DSMZ) ACC83) , Karpas 299 
(Fischer, P. et al . (1988), Blood, 72:234-240), DEL (Barbey, 
S. et al. (1990), Int. J. Cancer, 45:546-553). 

Fig. 15 shows the amino acid sequence of the 
polypeptide 8F4 (SEQ ID NO: 2) . 

Fig. 16 shows the 8F4 cDNA (SEQ ID N0:1). 

The following examples illustrate the invention and 
are not to be understood restrict ively. 

Example 1: Generation of the 8F4 antibody 

Balb/c mice were immunized with human T cells which 
had previously been activated for 24 h with 33 ng/ml of the 
phorbol ester phorbol myristate acetate (PMA) (Sigma, 
Deisenhofen) and with 200 ng/ml of the Ca 2+ ionophore 
ionomycin (Sigma, Deisenhofen) (so-called "2 -signal 
activation"). After boosting three times, the spleen cells 
of the mice were fused with the myeloma P3X63Ag8.653 (ATCC 
No. CRL-1580), and antibody-secreting hybridomas were 
generated by standard methods; cf. Peters and Baumgarten, 
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Monoclonal Antibodies, Springer, Heidelberg, 1992. The 
resulting antibodies were screened for activated versus 
resting T cells in flow cytometry. Activated ( n 2-signal 
activation") and resting T cells were incubated with the 
hybridoma supernatant and then labeled with a fluorescence- 
labeled secondary antibody; cf. Shapiro, Practical Flow 
Cytometry, Wiley-Liss, New York, 1995. Only the antibodies 
which recognize molecules which were induced exclusively by 
PMA and the Ca 2+ ionophore ionomycin on the T-cell surface, 
but not by one of the agents alone ("2-signal molecules 1 '), 
were selected for further purification. The resulting 
antibodies were investigated in flow cytometry for 
similarity to or difference from known antibodies against 
activation molecules (cf. Table 1) on T cells. The criteria 
for this were, besides the above-mentioned n 2-signal 
dependence", the kinetics of induction on stimulated T cells 
and the expression on various cell lines. 

Example 2: Immunoprecipitation of the 8F4 antigen 

Surface molecules from activated human T cells were 
iodinated with 125 I by standard methods and 
immunoprecipitated with the antibody 8F4 by standard 
methods; cf. Goding, Monoclonal Antibodies: Principle and 
Practice, Academic Press, London, 1996. The antibody for the 
immunoprecipitation was coupled by the method of Schneider 
et al., Journal of Biological Chemistry 257 (1982), 10766- 
10769, to protein G (Pharmacia, Freiburg) (8F4 matrix) . The 
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matrix was washed as described by Schneider et al . , see 

above. The immunoprecipi tated 8F4 molecule was analyzed for 

its molecular mass in an SDS-PAGE (non-reduced and reduced) 
in a conventional way; Goding, see above. 

Example 3 : Flow cytometry 

The 8F4 -carrying T cells were analyzed in flow 
cytometry by standard methods; cf. Shapiro, Practical Flow 
Cytometry, Wiley-Liss, New York, 1995. 

Exemplary embodiment 3.1: Flow cytometry after induction of 
the 8F4 antigen on CD4 + T cells. 

CD4 + T cells from peripheral blood were stimulated 
with various agents in a conventional way, and investigated 
for expression of the 8F4 -molecule in flow cytometry by a 
conventional method. The activation time for the T cells was 
between 24 hours and 144 hours with the various agents. 
Modes of activation: phorbol myristate acetate {PMA; 33 
ng/ml) , ionomycin (200 ng/ml), phytohaemagglutinin (PHA 
1.5 mg/ml), OKT3 (monoclonal antibody against CD3), mixed 
lymphocyte reaction (MLR, between 50,000 CD4 + T cells and 
100,000 B cells), mAk 9.3 (monoclonal antibody against 
CD28) , staphylococcal enterotoxin B (SEB, 0.1 ng/ml). 
Analysis revealed that various stimuli are suitable for 
inducing the 8F4 molecule on T cells, but the expression 
density differs. The most potent stimuli, besides the highly 
active pharmacological agents PMA and ionomycin, are those 
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which represent a costimulatory situation such as, for 
example, accessory cells in the MLR or the costimulating mAk 
9.3. 

Exemplary embodiment 3.2: Kinetics of induction of the 8F4 
antigen on CD4 + T cells after activation with PMA and 
ionomycin. 

CD4 + T cells from peripheral blood were stimulated 
with PMA (33 ng/ml) and ionomycin (2 00 ng/ml) in a 
conventional way and investigated after 0, 4, 8, 12, 24 and 
48 hours for expression of the 8F4 molecule by flow 
cytometry in a conventional way. The molecule is detectable 
on the surface after only four hours, and thus belongs to 
the class of relatively early activation antigens. There is 
still good expression of the antigen even after 48 hours. 

Exemplary embodiment 3.3: Flow cytometry to identify 
molecules which are involved in the induction of 8F4 in the 
"mixed lymphocyte reaction" . 

50,000 CD4 + T cells from peripheral blood were 
cocultivated with 100,000 allogeneic tonsillar B cells for 
6 days (37°C, 5.2% C0 2 , 200 fil of RPMI 1640 with 10% FCS in 
96-well round-bottom plates) and then investigated for 
expression of the 8F4 molecule in flow cytometry. At the 
start of cultivation, various antibodies (anti-CD80, anti- 
CD86, anti-MHCII; all 10 mg/ml) were added to the culture in 
order to examine the dependence of 8F4 induction on these 
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molecules . Expression of 8F4 can be blocked only by blockade 
of the CD86/CD28 interaction, but not by blockade of CD80. 
The blockade, effect in this case is even stronger than the 
blockade of MHCII (positive control) . 

Exemplary embodiment 3.4: Expression of 8F4 on T and B cells 
from human tonsils. 

B cells and T cells from tonsillar tissue from various 
sources were purified in a conventional way and investigated 
by flow cytometry for expression of the 8F4 molecule. 
Whereas the signal was not unambiguously significant on B 
cells, there was expression of the 8F4 molecule in varying 
density by about 50-80% of tonsillar T cells. It is possible 
in this case to identify two populations differing in the 
level of fluorescence (8F4 high and low, respectively) , and 
differing in expression on the various tonsils. Thus, for 
example, tonsils shows a pronounced 8F4 low population and 
other tonsils shows a pronounced 8F4 high population. 

Exemplary embodiment 3.5: Coexpression of the 8F4 molecule 
with other activation markers. 

T cells purified from human tonsils were analyzed in 
2 -colour flow cytometry for coexpression of the 8F4 molecule 
with other activation markers. In tonsils, 8F4 is 
coexpressed with CD69 as well as with variants of the CD45 
molecule. In this case, the 8F4 high cells are unambiguously 
correlated with a CD45R0 expression, while the 8F4 -negative 




cells carry the phenotype CD4 5RA. CD45RA is mainly expressed 
by so-called "naive" T cells, whereas CD45RO is associated 
with an effector cell function. The 8F4 + cells are thus 
mainly "mature" T cells. CD45RO and CD45RA are isoforms of 
CD4 5. 

Example 4: Localization of 8F4 -positive cells in the tonsil 

Tonsillar tissue in frozen sections was stained with 
the 8F4 antibody in the APAAP technique (alkaline 
phosphatase-anti -alkaline phosphatase) by standard methods. 
8F4* cells were found preferentially in the germinal center 
of the tonsils, but also in part in the T-cell zone of the 
tonsils. 

Example 5: Costimulation of T lymphocytes 

96-well plates were coated with a goat anti-mouse Ig 
antibody (20 /xg/ml) , washed, and loaded with the anti-CD3 
monoclonal antibody 0KT3 (various dilutions of an ascites) 
and the 8F4 antibody according to the invention (2 /xg/ml) . 
The OKM1 antibody or the 2A11 antibody (both 2 fig /ml) were 
used as isotype control. 

Exemplary embodiment 5.1: Enhanced expression of activation 
molecules on T lymphocytes after costimulation by 8F4 . 

Purified CD4 + T cells from peripheral blood were 
activated with various concentrations of the monoclonal 
antibody 0KT3 and, at the same time, costimulated with the 
8F4 antibody or a nonspecific antibody of the same isotype. 




As comparison, costimulation was carried out with the anti- 
CD2 8 antibody- 9 . 3 , one of the strongest known costimulatory 
antibodies. Even with optimal stimulation by CD3, a 
costimulatory effect is still to be seen both with the mAk 
8F4 and with the mAk 9.3.. In the suboptimal 0KT3 region, 
that is to say the region in which complete T-cell 
activation cannot be achieved without costimulation, both 
antibodies are able to increase the expression of other 
activation antigens by a factor of 4 to 100, and the effect 
of the anti-CD28 antibody is still visible even at very high 
OKT3 dilutions. This is attributable to the fact that with 
very weak OKT3 stimulation the 8F4 antigen is no longer 
brought to the cell surface and thus cannot be crossl inked 
by the mAk 8F4 either. 

Exemplary embodiment 5.2: Comparison of the costimulating 
effect of 8F4 with the costimulating effect of CD28. 

Purified CD8 + T cells were stimulated with a 
suboptimal concentration of the monoclonal antibody OKT3 for 
51 h. The costimulators employed were antibody 8F4, antibody 
9.3 (anti-CD28) and isotype controls (2 /ig/ml each). After 
completion' of the stimulation time, the T-cell proliferation 
rate was determined by 3 H- thymidine incorporation. In 
parallel cultures, the supernatant was removed and the 
concentration of the cytokines ATAC/lymphotactin and IL-2 
was determined. 8F4 and CD28 differ greatly from one another 
in relation to IL-2 synthesis. CD28 costimulation leads, as 



also described in the prior art (Chambers and Allison, 
Current Opinion in Immunology 9 (1997) , 396-404) , to very 
extensive IL-2 secretion. By contrast, IL-2 production with 
8F4 is below the detection limit. However, proliferation is 
comparable in the two mixtures, and thus the autocrine 
growth of the T cells must be attributed to other factors on 
cost imulation of 8F4. The two antibodies also differ 
scarcely at all in the costimulatory effect in relation to 
secretion of the lymphokine ATAC. 

Example 6: Determination of the immunoglobulins synthesized 
by B cells after interaction with 8F4 -costimulated T cells 

96-well plates were coated with a goat anti-mouse Ig 
antibody (20 /ig/ml) , and loaded with the anti-CD3 monoclonal 
antibody OKT 3 (1:500 to 1:80,000 ascites) and the 8F4 
antibody according to the invention (2 /ig/ml) . The 0KM1 
antibody or the 2A11 antibody was used as isotype control. 
In some experiments, a costimulation was carried out with a 
CD28-specif ic antibody ("9,3" ) for comparison; cf, Hara et 
al . , Journal of Experimental Medicine 161 (1985), 1513-1524. 
50,000 purified (Magnetobeads , Dynal , Hamburg) CD4* T cells 
(>95% purity) from peripheral blood and 25,000 allogenic 
tonsillar B cells (negative selection by T-cell rosetting 
with sheep erythrocytes, 96% purity) were pipetted into each 
well of the culture plates pretreated in this way, and 
cocultivated for 8 days. After this period, the supernatant 
was removed and analyzed for the concentration of secrete 




immunoglobulins of the IgM and IgG types in an EL ISA in a 
conventional way; cf. Nishioka and Lipsky, Journal of 
Immunology 153 (1994), 1027-1036. 

Exemplary embodiment 6.1: Enhancement of the synthesis of 
antibodies of the IgM and IgG types by the B cells after 
costimulation of T cells. 

Purified CD4 + T cells from peripheral blood were 
cocultivated with allogeneic B cells from tonsils for 8 days 
in a conventional way. With suboptimal stimulation of the T 
cells with the 0KT3 antibody, the costimulation of the T 
cells by 8F4 enhances the secretion of IgM and IgG 
immunoglobulins by a factor of 40. 

Example 7: Prevention of the activation-induced apoptosis of 
peripheral T cells after costimulation by 8F4 . 

Peripheral T cells (purified by nylon wool adherence 
in a conventional way), were stimulated with PHA (1.5 mg/ml) 
for 20 h and cultivated with IL-2 for 6 days. The cells were 
then restimulated by OKT3 with and without costimulation by 
mAk 8F4 (2 ptg/ml) . The apoptosis was determined by staining 
the DNA with propidium iodide in flow cytometry (FACS) . With 
suboptimal stimulation via the T-cell receptor complex, 
costimulation by 8F4 can reduce the proportion of apoptotic 
cells by a factor of 4. 



Example 8 : Cloning of the cDNA coding for the 8F4 protein 

A cell line (M0LT-4V) which expresses the 8F4 
antigen constitutively was identified in flow cytometry by 
staining with a fluorescent dye-coupled 8F4 antibody (Fig. 
11) . The MOLT- 4 V line is a variant of the human T-cell line* 
MOLT-4 (American Type Culture Collection (ATCC) CRL-1582) . 

This cell line was used for preparative purification 
of the 8F4 antigen with the aid of the monoclonal antibody: 

The cells were cultivated on a large scale (150 1) in roller 
culture bottles and removed by centrif ugation, and the 
cellular proteins were extracted using a lysis buffer (50 mM 
Tris, pH 8.0, 150 mM NaCl, 1 mM EDTA, 1 mM PMSF (Sigma, 
Deisenhofen) , 1% NP-40 (Boehringer, Mannheim) ) . Cell nuclei 
and other insoluble constituents were removed by 
ultracentrifugation. The cell lysate obtained in this way 
was preincubated with Sepharose CL4-B (Pharmacia, Freiburg) 
for 2 h in order to remove proteins which bind 
nonspecif ically to Sepharose. Incubation then took place 
with the 8F4 immunoaf f inity matrix described in Example 2 
above (4 h at 4°C) . The matrix was packed into a column and 
then washed several times under conditions with which there 
is exclusive removal of nonspecif ically binding proteins 
(1.50 mM Tris, pH 8.0, 300 mM NaCl, 1 mM EDTA, 1 mM PMSF, 
0.5% NP-40; 2.50 mM Tris, pH 8.0, 150 mM NaCl, 1 mM EDTA, 
1 mM PMSF, 0.5% NP-40, 0.1% SDS; 3. 0.2 M glycine pH 4.0, 
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0.5% CHAPS (Merck, Darmstadt)). The 8F4 antigen was eluted 
from the matrix with 0.2 M glycine, pH 2.5, 0.5% CHAPS. The 
eluate was concentrated by ultrafiltration (Amicon Centricon 
10, Millipore, Eschborn) . 

In order to achieve further purification of the 8F4 
molecule, the dimeric structure of the molecule (see Fig. 1) 
was utilized . in a two-dimensional gel electrophoresis 
(nonreducing/reducing) : since most proteins occur as 
monomer, they migrate on a diagonal in gel electrophoresis, 
whereas the 8F4 molecule migrates at 55-60 kDa in the 1st 
dimension (nonreducing) and at 27 and 2 9 kDa (Fig. 12) in 
the 2nd dimension (reducing) . 

For preparative fractionation, the 

immunoprecipitates from in each case 20xl0 9 cells were 
prepared as described above for Fig. 12 and fractionated in 
two-dimensional gel electrophoresis, the gel was stained 
with Coomassie blue G250 (Biorad, Munich) and the areas 
indicated in Fig. 12 were separately cut out ■ of the gel 
(8F4-27 kDa and 8F4-29 kDa respectively) .* 

For peptide microsequencing, the proteins from in 
each case 4 pieces of gel were digested with trypsin and 
eluted from the gel. The tryptic fragments were fractionated 
by HPLC and individual fractions were subjected to Edman 
degradation (method described in detail in Groettrup, M, et 
al. (1996), Eur. J. Immunol., 26:863-869). 
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Sequencing of the 8F4-29 kDa sample revealed, besides 
fragments of known proteins, a peptide sequence XRLTDVT for 
which no human correlate was found in any of the protein 
databases . 

Unambiguous translation back of a protein sequence 
into a DNA sequence is not possible. Thus, translation of 
the above peptide sequence back into an oligonucleotide with 
17 nucleotides results in 2048 permutations. However, a 
specific method (Wozney, J.M. (1990), Methods Enzymol . 
182:738-751) makes it possible to screen a cDNA bank with 
degenate oligonucleotides. On the basis of the peptide 
sequence found, 2 oligonucleotides (Oligo 1 (SEQ ID NO:3); 
MGN CTS ACN GAY GTN AC, 512 permutations; Oligo 2 (SEQ ID 
NO: 4) : MGN YTD ACN GAY GTN AC, 1024 permutations) were 
synthesized . 

For screening, a cDNA bank was constructed from the 
MOLT- 4 V cell line also used for the protein purification: 

Complete RNA was isolated by the guanidinium/CsCl method 
(Chirgwin, J.M. et al • (1979), Biochemistry 18:5294-5299), 
and mRNA was concentrated on Oligo-dT-cellulose columns 
(Gibco BRL, Eggenstein) . Synthesis of the first and second 
cDNA strands was carried out using a commercial cDNA 
synthesis system (Gibco BRL, Eggenstein) using Oligo-dT 
primers in accordance with the manufacturer's instructions. 
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The cDNA was ligated via EcoRI adaptors ' into the Lambda 
ZAPII vector (Stratagene, Heidelberg) . 

The cDNA bank was plated out by standard methods 
(Vogeli, G. and Kaytes, P.S. (1987), Methods Enzymol . , 
152:407-515) and the Lambda DNA was immobilized on 
nitrocellulose filters (Optitran BA-S 85, Schleicher U 
Schuell, Dassel) . 

The above-mentioned oligonucleotides were 

radiolabeled using T4 polynucleotide kinase (NEBL, 
Schwalbach) and y- 32 P ATP (NEN Du Pont, Brussels) (Wallace, 
R.B. and Miyada, C.G. (1987), Methods Enzymol., 152:432- 
442) . 

Hybridization of the filters took place in a buffer 
described for degenerate oligonucleotides (Wozney, J.M. 
(1990), Methods Enzymol. 182:738-751) with 3M 
tetramethylammonium chloride (Roth, Karlsruhe) at 48 °C. The 
filters were washed as described in the above-mentioned 
reference, the washing temperature being 50°C. Exposure of 
these filters on an X-ray film revealed about 50 positive 
clones per 100,000 plated phages (Fig. 13), 

6 clones were further characterized by transferring 
them by in vivo excision, using the method described by the 
manufacturer of the vector (Stratagene, Heidelberg) , into a 
plasmid vector, and partially sequencing with T3 and T7 
primers (BigDye Terminator Cycle Sequencing Kit, Applied 



Biosystems, Foster City, USA) . One of the clones contained a 
sequence which on translation provided exactly the peptide 
sequence which was sought. This clone was used for 
hybridization of a Northern blot (Fig. 14) (Kroczek, R. A. 
(1993), J. Chromatogr., 618, 133-145). The expression 
pattern of the mRNA corresponded exactly to the expression 
of the 8F4 molecule as was known from investigations on the 
monoclonal antibody by flow cytometry. Since the clone which 
was found contained only the 3' end of the cDNA sought, a 
fragment on the 5' side was used to isolate the complete 8F4 
cDNA. Several clones were sequenced on both strands. 

The 8F4 cDNA (2641 nucleotides) is depicted in. Fig. 
16 and in the sequence listing under SEQ ID N0:1, and codes 
for a protein having 199 amino acids (Nucleotides 68-664), 
depicted in Fig. 15 and in the sequence listing under SEQ ID 
NO: 2. Sequencing of several independent clones from the cDNA 
bank showed some deviations from the sequence shown here, 
but these are all in the 3 1 -untranslated region: 

Pos . 90 9-910 : deletion 

Pos. 1631:T->C 

Pos. 2074:G->T 

Pos. 2440:G->C 

Pos. 2633: alternative polyadenylat ion site 
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Table 1: 

Table 1 summarizes the antibodies used (clone) , their source 
of origin (source) , the specificity for their particular 
antigen (specificity) and, where appropriate, their labeling 
(label) . 
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CD45RA 


Cy-Chrome 


IgG2b 


HI100 


Pharmingen , Hamburg 


CD4 5RO 


FITC 


IgG2a 


UCHL1 


Immunotech, Hamburg 


CD69 


FITC 


IgGl 


FN50 


Pharmingen, Hamburg 


CD80 


- 


IgGl 


L307.4 


Becton Dickinson, Heidelberg 


CD86 




IgG2b 


IT2.2 


Pharmingen , Hamburg 


CD154 


FITC 


IgGl 


TRAP-l 


Hybridoma 1 


MHCII 




IgG2a 


L243 


ATCC HB-55 


8F4 




IgGl 


8F4 


Hybridoma 1 


8F4 


Biotin 


IgGl 


8F4 


Hybridoma 1 


Isotype 
IgGl 




IgGl 


2A11 


Hybridoma 1 ' 2 


Isotype 
IgGl 


FITC 


IgGl 


2A11 


Hybridoma 1,2 


Isotype 


Biotin 


IgGl 


ASA-1 


Hybridoma 1 
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1 The hybridoma cell line was generated in a conventional 
way, and the antibody was purified and labeled where 
appropriate . 

2 Directed against a synthetic peptide 

The antisera and secondary reagents used in the 
examples were purchased from: goat anti-mouse Ig, FITC 
conjugated, from Jackson Immuno Research Lab., USA; 
Streptavidin, PE-conjugated, from Jackson Immuno Research 
Lab., USA; rabbit anti-mouse Ig fraction, from Sigma, 
Deisenhof en. 



(1) GENERAL INFORMATION: 
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SEQUENCE LISTING 



(i) APPLICANT: 
(A) NAME: 



(B) STREET: 

(C) CITY: 

(D) STATE OR 
PROVINCE : 

(E) COUNTRY: 

(F) POSTAL CODE: 



Federal Republic of Germany, ultimately 

represented by the Director of the Robert - 

Koch-Institut 

Nordufer 2 0 

Berlin 

Berlin 

Germany 

13353 



(ii) TITLE OF INVENTION: Costimulating polypeptide of T cells, 
monoclonal antibodies, and the preparation and use thereof 

(iii) NUMBER OF SEQUENCES: 4 



(iv) COMPUTER -READABLE FORM: 

(A) MEDIUM TYPE: Floppy disk 

(B) COMPUTER: IBM PC compatible 

(C) OPERATING SYSTEM: PC -DOS /MS -DOS 

(D) SOFTWARE: Patentln Release #1.0, Version #1.30 (EPO) 
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(v) CURRENT APPLICATION DATA : 
APPLICATION NUMBER : 

(2) INFORMATION FOR SEQ ID NO: 1: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 2 641 base pairs 

(B) TYPE: Nucleotides 

(C) STRANDEDNESS : Double 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: CDNA 
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(xi) SEQUENCE DESCRIPTION: SEQ ID NO : 1: 



CGAGAGCCTG AATTCACTGT CAGCTTTGAA CACTGAACGC GAGGACTGTT AACTGTTTCT 60 

GGCAAACATG AAGTCAGGCC TCTGGTATTT CTTTCTCTTC TGCTTGCGCA TTAAAGTTTT 120 

AACAGGAGAA ATCAATGGTT CTGCCAATTA TGAGATGTTT ATATTTCACA ACGGAGGTGT 180 

ACAAATTTTA TGCAAATATC CTGACATTGT CCAGCAATTT AAAATGCACT TGCTGAAAGG 24 0 

GGGGCAAATA CTCTGCGATC TCACTAAGAC AAAAGGAA6T GGAAACACAG TGTCCATTAA 300 

GAGTCTGAAA TTCTGCCATT CTCAGTTATC CAACAACAGT GTCTCTTTTT TTCTATACAA 360 

CTTGGACCAT TCTCATGCCA ACTATTACTT CTGCAACCTA TCAATTTTTG ATCCTCCTCC 420 

TTTTAAAGTA ACTCTTACAG GAG G AT ATT T GCATATTTAT GAATCACAAC TTTGTTGCCA 480 

GCT6AAGTTC TGGTTACCCA TAGGATGTGC AGCCTTTGTT GTAGTCTGCA TTTTGGGATG 540 

CATACTTATT TGTTGGCTTA CAAAAAAGAA GTATTCATCC AGTGTGCACG ACCCTAACGG 600 
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TGAATACATG TTCATGAGAG CAGTGAACAC AGCCAAAAAA TCTAGACTCA CAGATGTGAC 660 

CCTATAATAT GGAACTCTGG CACCCAGGCA TGAAGCACGT TGGCCAGTTT TCCTCAACTT 720 

GAAGTGCAAG ATTCTCTTAT TTCCGGGACC ACGGAGAGTC TGACTTAACT ACATACATCT 780 

TCTGCTGGTG TTTTGTTCAA TCTGGAAGAA TGACTCTATC AGTCAATGGG GATTTTAACA 840 

GACTGCCTTG GTACTGCCGA GTCCTCTCAA AACAAACACC CTCTTGCAAC CAGCTTTGGA 900 

GAAAGCCCAG CTCCTGTGTG CTCACTGGGA GTGGAATCCC TGTCTCCACA TCTGCTCCTA 960 

GCAGTGCATC AG C CAGT AAA ACAAACACAT TTACAAGAAA AATGTTTTAA AGATGCCAGG 1020 

GGTACTGAAT CTGCAAAGCA AATGAGCAGC CAAGGACCAG CATCTGTCCG CATTTCACTA 1080 

TCATACTACC TCTTCTTTCT GTAGGGATGA GAATTCCTCT TTTAATCAGT CAAGGGAGAT 114 0 

GCTTCAAAGC TGGAGCTATT TTATTTCTGA GATGTTGATG TGAACTGTAC ATTAGTACAT 1200 

ACTCAGTACT CTCCTTCAAT TGCTGAACCC CAGTTGACCA TTTTACCAAG ACTTTAGATG 12 60 

CTTTCTTGTG CCCTCAATTT TCTTTTTAAA AATACTTCTA CATGACTGCT TGACAGCCCA 1320 

ACAGCCACTC TCAATAGAGA GCTATGTCTT ACATTCTTTC CTCTGCTGCT CAATAGTTTT 138 0 

AT AT AT CT AT GCATACATAT ATACACACAT ATGTATATAA AATTCATAAT GAATATATTT 14 4 0 

GCCTATATTC TCCCTACAAG AATATTTTTG CTCCAGAAAG ACATGTTCTT TTCTCAAATT 15 00 

CAGTTAAAAT GGTTTACTTT GTTCAAGTTA GTGGTAGGAA ACATTGCCCG GAATTGAAAG 1560 

CAAATTTATT TTATTATCCT ATTTTCTACC ATTATCTATG TTTTCATGGT GCTATTAATT 1620 

ACAAGTTTAG TTCTTTTTGT AGATCATATT AAAATTGCAA ACAAAATCAT CTTTAATGGG 1680 

CCAGCATTCT CATGGGGTAG AGCAGAATAT TCATTTAGCC TGAAAGCTGC AGTTACTATA 17 4 0 

GGTTGCTGTC AGACTATACC CATGGTGCCT CTGGGCTTGA CAGGTCAAAA TGGTCCCCAT 1800 

CAGCCTGGAG CAGCCCTCCA GACCTGGGTG GAATTCCAGG GTTGAGAGAC TCCCCTGAGC 1860 

CAGAGGCCAC TAGGTATTCT TGCTCCCAGA GGCTGAAGTC ACCCTGGGAA TCACAGTGGT 1920 

CTACCTGCAT TCATAATTCC AGGATCTGTG AAGAGCACAT ATGTGTCAGG GCACAATTCC 1980 

CTCTCATAAA AACCACACAG CCTGGAAATT GGCCCTGGCC CTTCAAGATA GCCTTCTTTA 204 0 

GAATATGATT TGGCTAGAAA GATTCTTAAA TATGTGGAAT ATGATTATTC TTAGCTGGAA 2100 

TATTTTCTCT ACTTCCTGTC TGCATGCCCA AGGCTTCTGA AGCAGCCAAT GTCGATGCAA 2160 

CAACATTTGT AACTTTAGGT AAACTGGGAT TATGTTGTAG TTTAACATTT TGTAACTGTG 2220 

TGCTTATAGT TTACAAGTGA GACCCGATAT GTCATTATGC ATACTTATAT TATCTTAAGC 22 80 

ATGTGTAATG CTGGATGTGT ACAGTACAGT ACTGAACTTG TAATTTGAAT CTAGTATGGT 2340 

GTTCTGTTTT CAGCTGACTT GGACAACCTG ACTGGCTTTG CACAGGTGTT CCCTGAGTTG 24 00 

TTTGCAGGTT TCTGTGTGTG GGGTGGGGTA TGGGGAGGAG AACCTTCATG GTGGCCCACC 24 60 

TGGCCTGGTT GTCCAAGCTG TGCCTCGACA CATCCTCATC CCCAGCATGG GACACCTCAA 2520 
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GATGAATAAT AATTCACAAA ATTTCTGTGA AATCAAATCC AGTTTTAAGA GGAGCCACTT 
ATCAAAGAGA TTTTAACAGT AGTAAGAAGG CAAAGAATAA ACATTTGATA TTCAGCAACT 
G 

(2) INFORMATION FOR SEQ ID NO: 2: 

(i) SEQUENCE CHARACTERISTICS : 

(A) LENGTH: 199 amino acids 

(B) TYPE: Amino acid 
(D) TOPOLOGY: linear 



(ii) MOLECULE TYPE: protein 
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(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 2: 



Met Lys Ser Gly Leu Trp Tyr Phe Phe Leu Phe Cys Leu Arg lie Lys 
15 10 15 

Val Leu Thr Gly Glu He Asn Gly Ser Ala Asn Tyr Glu Met Phe He 
20 25 30 

Phe His Asn Gly Gly Val Gin He Leu Cys Lys Tyr Pro Asp He Val 
35 40 45 

Gin Gin Phe Lys Met Gin Leu Leu Lys Gly Gly Gin He Leu Cys Asp 
50 55 60 

Leu Thr Lys Thr Lys Gly Ser Gly Asn Thr Val Ser He Lys Ser Leu 
65 70 75 SO 

Lys Phe Cys His Ser Gin Leu Ser Asn Asn Ser Val Ser Phe Phe Leu 
85 90 95 

Tyr Asn Leu Asp His Ser His Ala Asn Tyr Tyr Phe Cys Asn Leu Ser 
100 . 105 110 

He Phe Asp Pro Pro Pro Phe Lys Val Thr Leu Thr Gly Gly Tyr Leu 
115 120 125 

His He Tyr Glu Ser Gin Leu Cys Cys Gin Leu Lys Phe Trp Leu Pro 
130 135 140 

He Gly Cys Ala Ala Phe Val Val Val Cys He Leu Gly Cys He Leu 
145 150 155 160 

He Cys Trp Leu Thr Lys Lys Lys Tyr Ser Ser Ser Val His Asp Pro 
165 170 175 

Asn Gly Glu Tyr Met Phe Met Arg Ala Val Asn Thr Ala Lys Lys Ser 
180 185 190 



Arg Leu Thr Asp Val Thr Leu 
195 
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(2) INFORMATION FOR SEQ ID NO: 3: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 17 base pairs 

(B) TYPE: Nucleotides 

(C) STRANDEDNESS : single 

(D) TOPOLOGY: linear 
(ii) MOLECULE TYPE: DNA 

(iii) HYPOTHETICAL: Yes 
(iv) ANTISENSE: NO 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO : 3 
MGNCTSACNG AYGTNAC 17 

(2) INFORMATION FOR SEQ ID NO : 4: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 17 base pairs 

(B) TYPE: Nucleotides 

(C) STRANDEDNESS : single 

(D) TOPOLOGY: linear 
(ii) MOLECULE TYPE : DNA 

(iii) HYPOTHETICAL: Yes 
(iv) ANTISENSE: NO 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 4 
MGNYTDACNG AYGTNAC 17 



Federal Republic Germany,.,. 23 Se^j^mber 1999 
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Patent claims 

1 . A polypeptide 

a) having the biological activity of costimulation of 

T cells, 

b) which occurs on activated CD4* and CD8* T 
lymphocytes but not on resting or activated B cells, 
granulocytes, monocytes, NK cells or dendritic cells, and 

c) which is a dimer, the polypeptide having a 
molecular weight of about 55 to 60 kDa determined in a 
nonreducing SDS polyacryl amide gel electrophoresis, and the 
two polypeptide chains of the polypeptide having a molecular 
weight of about 27 kDa and about 2 9 kDa measured in a 
reducing SDS polyacrylamide gel electrophoresis. 

2. A polypeptide having the biological activity of 
costimulation of T cells and having an amino acid sequence 
which shows at least 40% homology with the sequence 
comprising 199 amino acid [sic] in Fig. 15 (SEQ ID N0:2), or 
a biologically active fragment or an analogue thereof. 

3. The polypeptide having the biological activity of 
costimulation of T cells according to Claim 2 and comprising 
the amino acid sequence shown in Fig. 15 (SEQ ID NO:2), or a 
biologically active fragment or an analogue thereof. 

4. A DNA sequence which encodes a polypeptide according 
to any of Claims 1 to 3 or a fragment thereof. 
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5. DNA sequence encoding a polypeptide having the 
biological activity of costimulation of T cells, the 
sequence being selected from the group consisting of: 

a) the DNA sequence shown in SEQ ID N0:1 (Fig. 16) 
and its complementary strand 

b) DNA sequence hybridizing with the sequences in (a) 

and 

c) DNA sequences which, because of the degeneracy of 
the genetic code, hybridize with the sequences in (a) and 
(b) . 

6. A plasmid or a viral DNA vector comprising a DNA 
sequence according to Claim 4 or 5.- 

7. A prokaryotic or eukaryotic host cell stably 
transformed or transfected with a plasmid or DNA vector 
according to Claim 6. 

8. Method for preparing a polypeptide according to any 
of Claims 1-3, comprising the cultivation of the host cell 
according to Claim 7 for expression of the polypeptide in 
the host cell. 

9. An antibody which binds the polypeptide according to 
any of Claims 1-3 . 

10. An antibody according to Claim 9, which is a 
monoclonal antibody . 



11. Monoclonal antibody which specifically recognizes the 
polypeptide according to any of Claims 1-3, characterized in 
that B cells of mice which are immunized with human T 
lymphocytes activated [lacuna] PMA and the Ca 2 * ionophores 
ionomycin are fused with a myeloma cell line to give an 
antibody- secreting hybridoma, and the monoclonal antibodies 
are purified in flow cytometry for 2-signal molecule- 
activated against resting T cells. 

12. Hybridoma cell which generates the monoclonal 
antibody according to Claim 10 or 11. 

13. Use of substances which inhibit the biological 
activity of the polypeptide according to any of Claims 1-3 
as pharmaceuticals. 

14. Use according to Claim 13, where the substances 
comprise a monoclonal antibody, natural or synthetic 
ligands, agonists or antagonists. 

15. Use of substances which inhibit the biological 
activity of the polypeptide according to any of Claims 1-3 
for the production of a pharmaceutical for the treatment of 
autoimmune diseases, for the prevention of rejection 
reactions in organ transplants and for the treatment of 
dysregulation of the immune system. 

16. Use of the polypeptide according to any of Claims 1-3 
as pharmaceutical . 
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17. Use of the polypeptide according to any of Claims 1-3 
for the production of pharmaceuticals for the treatment of 
cancers, Aids, asthmatic disorders or chronic viral diseases 
such as HCV or HBV infections. 

18. Use of cells comprising the polypeptide according to 
any of Claims 1-3 as pharmaceuticals. 

19. Use of cells according to Claim 18 for the production 
of a pharmaceutical for the treatment of cancers, Aids, 
asthmatic disorders or chronic viral diseases such as HCV or 
HBV infections. 

20. Use of substances which specifically recognize the 
polypeptide according to any of Claims 1-3 for the diagnosis 
of disorders in which the immune system is involved. 

21. Use according to Claim 20, where the substances 
comprise nucleic acid (RNA, DNA) molecules. 

22. Use according to Claim 21, where a hybridization or 
nucleic acid application technique (for example PCR) is used 
for the diagnosis. 

23. Use according to Claim 20, where the substances 
comprise a monoclonal antibody, natural or synthetic 
ligands, agonists or antagonists. 

24. Use according to Claim 20 or 21, where an ELISA 
detection, flow cytometry, Western blot, radioimmunoassay, 




nephelometry or a histochemical staining is used for the 
diagnosis . 



Federal Republic £ Germany , ... 23 Se^^mber 1999 

PCT/DE98/02896 * V29698PC BO/EL/ek 
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Abstract 



The invention relates to a polypeptide (8F4 molecule) 
having the biological activity of costimulating T cells. The 
invention further relates to monoclonal antibodies against 
the 8F4 molecule and hybridoma cells which produce the 
monoclonal antibodies. The invention additionally relates to 
the use of substances which inhibit the biological activity 
of the polypeptide 8F4 according to the invention, in 
particular monoclonal antibodies, natural or synthetic 
ligands, agonists or antagonists, as pharmaceuticals, in 
particular for the prevention or therapy of disorders in 
which the immune system is involved. The invention 
additionally relates to the use of the 8F4 molecule or of 
cells which contain the 8F4 molecule as pharmaceuticals, in 
particular for the prevention or therapy of disorders in 
which the immune system is involved. The invention further 
relates to the use of substances which specifically 
recognize the polypeptide according to the invention, in 
particular monoclonal antibodies, natural or synthetic 
ligands, agonists or antagonists, for the diagnosis of 
disorders in which the immune system is involved. 
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£ B^chrcibung £ 

Weittfhu beinm « bel rim die Effindurvg * e 7^SSS Aruikorper. rwuUriiche Oder syniheuschc 

Liganden. ^°™V ueuncr odciTherapie von&tonkungcn « « n "J ^ n ™^ rea toontn bei Oreaniransplanunonen. 

C0 £ C °2i£ tailn sSSl dicse zusatztichen OberfUchcnmolekU : wi ^ a ™^ oberflSchenmo UV:U» e und die 
von Botenstoffeo tiaben. iowoniu . i mm unsysiems. Dutch die zusauuenen w«» SO woW 

,mmuaciVTankungen . z. o- * r wi$chen AiUigenakuvieiten T-Zeiien un <u< durch das von den- 

nerder ^sentl.chen One de Koopcrau^ Tons ili«n. Hier werden ^J^W*™ { A . 

dung Anugen-spenfischef IgGl- WW * ^ Journal of i mmu nolo-y 154 (1995), j u ' ' h[ri A tm . V2 i 

kSnnen. Die Blockade der Rerepto e m «JJ V(jn ^pia^enen Nieren ru verhmdem. ^ NaU. 

einc surkc ko-sumulatonsche wir*un p 
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molevui. n»wu . f^ngjfonn betnfft die Erfindung em ^'>T«P» . - D4 / ^ cD8'-T-Lymphozyun. aber 
- ,ln M t£ chSSrisien dadurch. dafl a) d* Polypepod^ SS^lS (nXche K»leVzellen) cder den- 

^^^^^ 

smd deuUichc Umerschiede nachwe.s bar. D. ^*™^£ r 8F4 fuhrt zu einer verstiirkten Sekieuon von Lympho- 

v rD-)8.Molekuls. Da die Stimulation ubcr 8F4 mcM ^le Ay^n-£ unte rscheidct skh die In- 

dukuon die Expression. derExpressionsonunuui 

U.orisch wirksamen MolekuUn um neues 0berflSc henmoleVul ^fSS£3SH 

SS^VMoleUa. in vtoo eine **. k^mula.onsche VArkung auf verschiedene Funkuonea 
derT-Lymphoryten: 

, DeudicheVerttarkungdetFrolife^ 

DievorUegendeE^^^^ 
fuftS cn-Lymphozytenzeigtoderrum^ 

£ Jn To ypepUd Oder ein biologiseh f ra f^ «0 m NO ?fauList In einer besonders bevorzug.cn AutNh- 

99 SoSorcn umfassendsn Sequenz in F»g. '^J^^^reLuenz. die mindestens 807c Homolojie mu der 
!£$C -mfafll das erfindun.e sgerr^e Polype pud eg Ar~«oJures^« ^ ^ ^ Fngmem ^ 

199 Arnmowuren umfassenden Sequenz m r i*. i x 

jendeineAminosiuresequenz-ernaflFig.lXitW^ 4 

seiuj=m= w j.^ePiLMQlekUl Diese^riantensehUeBen 

worden sind mit verschiedenen A»*™»' e £ S rJ. ledonS aniloga. in denen eine Oder metoer ^ Aroi "~ a n^ e S^^ 
ien worden sind mit versehiedenen ^^"^^rmehrerc Aminosauren hinzugefugt warden s.nd ^ *» c «™ 
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Qcle-Varianten. Frag- 



20 



15 



30 



. Prfindune auf DNA-Seaueftun. die ein etficdunssgemafles Poly 

der DNA-Sequenz gemaS SEQ ID NO: 1 (T,g. 16) und ihren komplementaren Strang 
b)DNA-S«juenz. hybridisieren* I mil ^S;JSh m C 0 ton>hd en S^n« R inW«»d(b)hybri. 

l« u u i^ w4inwder unwr suingcnten 

ren transforraien oder wsfiziert »»■■ .. « dun . mono klonale Antikorper gegen das gF^Molekfll. Die erfin- 
» In einer weiieren Ausfuhnmgs fortn b«n ft d e Ertn «*. » dem ven MU$tein und K6hUt , Natuie 256 

dungsgema&en monoklonalen Ant*o*er Wtawn ^ u J^™ n(Jerekennen di e erfindungsgen,Sflen monoklow 

U Anukocpcc hergesteUt werder ^ ^JJj^^i,^ werden. Die Milzzellen der 
mycin T'2-Signal-System-) ^ * 4 V™** m-iMzifische monoklonale AndkSrper werden dadurch idenufiziat, 
Mlast wert^ m\t Myelom-ZeUen ^10™^^*^° h farbeft 8F 4. sp ezifi,chen Aniikftrpei 

da* sic 2-Signal-akUvierie, jedoch mcht gJ^*SJSV&u« in einem auf Ubliche Weise ^hgefUmen 

L Anukfirper heretellen. Erfinduns die Verwendung von Subsunzen. die die biotogische Aku- 1 

In einer weiteren Ausfuhrungsfonn b<<nfft *^™J^u»eIiniMl. Belonders bevorzugt ist Venvendung der erfin- » 
viradesetnndungsgemaBenPolypep^^ ^ ^ ^gonuun des 

dungsgemafien monoklonalen Ant.kbrper. ^^mSSS «" Vorbeugung oder T*erapie von Er- 

iSolekiiU. Diese Subsunzen kbnnen »'» ^JSSl 2 Behandlung von Autoimmun*ankJ.eiten oder zur 
- / kLikun^eo an denen das Imrnunsysiem beieil.gi isi, i™ 1 **™*™ B locV:u f e def Imerakuon des 8F4-Antigens mil 

3S X> Rezc'p.or vcrbesserx z. B . d.e ^l^£^S^A^ die Verwendung des erfindungsgemfiBen Fo- 
Lymphozyun betriffi. Eine we.iere Ausfuhmngsform Polypepud. zur \brbeugung oderThcrap.e von fx- 

Kuds'alsArznein^uel.lnsbesonderskannd^^ ven Krebserkrankungen. A>ds. 

kAnkungen an denen das Imrnunsysiem beteiU* .si ««°«™ y ^ HBV.Infeklionen verwendel werden. 
AsihmJrkrankungcn oder chronischen ^^^ f Xete tJSeta Mten eingefuhn werden so dafl diese Zell« 
Das erfindungsgemaBe Polypepud ton 1 ebenfafo ^JJ" ^ * N ukleinsauresequenz oder em 

das Rolypepiid z.B. konstiiuuv ""SSieW 

Vekior. umfassend die das Polypepud ^«^KSSS^kw5to Elemen.e. in eine Zelle eingesehleusi 
»ren^^ 

werden. Vorzugsweise mrd d.e 8F4 cDNA (2641 Poly^piids oder Fragtnenten hiervon cingeseui 

odcr Deriv^te hiervon zur Expression de erfnd J^^J gSleo in Zellen eingefuhn werden. d.e das Polypep- 
Femer kann das erfindungsgemaGe Po'ypepud z. B. milttu ^fi^^mn^ vcrwendet werden. 
Jd^aSf ihrerZelloberflache aust ^f^-^ wie sie fa. R*£ 

insbesondere zur Wiederherstellung de^ ^^rrekien f**™™ Rah men von AIDS. Asihinaerknnkungen oder be. 
zahlreicher chronischer W^f^SS^ Ser zJsSnutaSon des Immunsysiems in vitro oder in wo. w,e 

Ineiner weiieren Ausfuhrungsfom . werden ^^ f X^^J^^^^^ i ^^l 
zur Diagnose von Erkrankungen. an denen ^»*^£S» Liganden. Agonisien oder Aiuagonisien umfassen. Zur 

W gemiCe Polypepud kodierr. ausgeschaliet worden .st t. K«ock<ui ). 

™ ^Die Abbildungen dienen der &; Su "~ n ^ o r .^S F 4.Andgens aua akuvieoen humanen T-ZeUen. (a) Narnunv 

Fig. I zeig, das *S<>™ f " ^^^^t^^t 
« oodecylsuIfai.Polyaciylam.dgeIelekvophorese ©u^ »vu . 7 / dej ^ ve „ der gp^Ma- 

PAGE (109* PAA-Gel) nichi «*«X^^^S£^ra55SSla. "Mr" bedeutetMoIekularsewicht und "kDa 
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FiP 3 zeist d** Ergebms eincr D ^™ u * z *!° m c ;^ . Wo . hc dewetbiotinyUerter Aimkbrper. . 

c _ i T^nHll^n m tinex 



8F4 in dcT 'mixed 
Fig.4zcisidas 



10 



IS 



uurten mit OUgo I w« in den Beispieien 

1 . Beispiel 1: Generierung des 8F4-Aiuikorpets 

Bafc/c MSuse wocden mU hum.cn ^S^^S^ Sfi£ «S 

Phortotmyris.auceut <FMA>. <S.pu. * " wng") Nach dreimaligem Booster* ^ * c **£S 

l en derMauscnuid e roMyelomP3X63/^ Mon0 clonal Antibodies. Sponger. H^JjJ 

dome nach Standardmethoden f^«^£? t SS auf ftai vierun versus ruhenden T-2eUen m der JjdJ* 
1 992 . Das Durchmustern -"^ffS £5*^52* ^Uen burden mit Jem I^SSi^SSS 
zyiomeirie. Akvivierte ( ^f^-^f^.L, Sekundarantikorper markien; vgl. S^P'^.f^^.^PMA 

welche MolSto erkanfllen> die aussehl 
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a ^ v ... . . : ndll2iert wurfen. jedoch nicto du£ eines der Ageruien al- 

, 0b i rf .SSJ?S naeh Standaxdroeihoden >.™ un P^P^V 0 f J££ Antilcarpa n«h Schneider rt «d» Jour- 
U suheod. 

Beispiel 3: DufchftuBzywraetne 

t wb, aus dem periphery Blut wurden mil vetschie ^J^^^^St^M e wgs^«J^ 
CD4*-T-Z*I1« dem pe DuichfluBzytorne tric nach Ubl.chem V^™^ Aklivierongsmodi: Phocbol- 
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Pfcssiondes 8F4-Molek«l$inoery ^ zwischen 24Swnden und 1445MHi^ Z^L) 0 KJ3 (monoklonaler 

T ^ lle ^fp^33nS^ 

Ausluhnmssbetspiel 3-2- K" enk <> er nomycin 
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MHCD (PositWkontroUc). 
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TorisilUn cine aus***»-* « • _ a . ^ 

wihrend die 8F4-neg*Wen Z«»« «» eft Phanotyp 
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ven - T-Zetten ^T^T'fc^rXcD^KO und CD45RA sind Uoformcn von^5. f\ 
. • * Beispiel^UkaiisationvooBF^posidvenZcUenindfirTonsUle $ 

Beispiel 5: Ko-Sumulation von T-Lymphozyien 
AusfUhrtnssbeupiel 5.1 : VentarJcu fcxpr«> durch gF4 

Auifuhrungsbcispiel 5.2. Vcfgicica qc* CD2S 

. • K A .t;mnt*n Konzencraiion dcs roonoUoaalcn AmiWkpers 

Beispiel 6: Bcsrimmung der von B-Zellen lynmeu 

l V-1..-.1 /7nii<r/ml> «ewaschen, undmiidero 
96.WeU.mnen wurden mi, eine* SStf'Sffi^^ "f^S 
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Auj der Sequenzierung ; der 8F4-28 «ua " . d banJcen ^j,, Korrclat .m humanen Bereich •«<™ 
ypittiVT eetunden. fur die in ja/niuchen Fro w ukh» «• nNA-Seouenz st nichi moglich. So ei^ioi oie ku« 

^, NA fS^lBSSSrS^ GAY GIN AC. 512 Permute* Ohf» 2 CEQ *D NO 

FUrdas Screening wurde ewe cDNA Banx Biochemi «ry 18: 
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queoiiert wurde* ^'S^Sistadon genau die gesuchte Peptidsequenz eg*. D* gJ^jS Spres«onsmus*i 
enihielt e'me Sequent derenTran5lau ° n , g L rocM v Vfc. (1993). J. Chrdmaiogr..6l8. 133-145) was " p "" . 
eines NonhernBlou (Fig- 1*) verwend* C^oc^R^^ ^ ^chftufliywmeinseben Unw 

Won nur das 3'-Ende der Ig^SlSfi 
dem monoklonalen Anukorper bekann. w» D* o gp4 cDNa vefWendel . Mehicre Klone wurden 

wurde ein S'-gelescnes Fragment wr Isoherung oer . 



Sirangen sequenziert. 
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Pos. 909-910: Deletion Pos. 1631: T->C 
Pes. 2074: G->T 

pS". 2633: Strive PolyadenylienmgssieUe 

Tabelle 1 

• flw id* tther die verwcnd«« Aadkotper (Won), deren Hetkunfoquelle (Quelle), die SperifitSt 
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^SEQUENZPROTOKOLL £ 

(V) XIXSIMEINS ANGABEN: 

(i) ANMBUJER^ Bund esrepul>lifc Deutschland, letztvertreten 

lAl dStirektor des Robert-Kocb-Institut* 

(B) «T1*S«. 20 

a sss= siMD! ss£>«* 

(F) POSTLEITZAHLs 13353 

(iii) ANZAHL DBR SEfiUENZEN: 4 

B COMPUTER: IBM PC compatible 
' I. SSSS" S^EMLo. ^ n.30 <EEA) 

*v) DAI EN DBR JEXZIGER ANMELDUNG: 
ANMELDENUMKER: 

30 (2 ) AN GAB EN ZU SEC ID NO: l! 

Iii SEQUENZKENNZEICBEN: 
• ( Sj LWSB: 2641 Basenpaare 
IB \ ART: Nucleotide 
jj jc) STRANGFOBM: Doppelstrang 

m) TOPOLGGIE: li nea * 
(ii) ART DES MOIiEKUELS : cDNA 

* ' (x iJ SEQUENZBESCHREIBUNG: SEO. ID NO: 1: 

C^CCXG AATTCACTGT CAGCTTTGAA CACTGAACCC GAGGACTGTT AACTGTXTCT 
S^G AAGTCAGGCC TCTGGTATTT «*» TGCSCTGCGCA ^ 
^ AICAAXGGTT CTGCCAATTA TGA6ATGTTT AXATXXCACA ACGGAGGTGT 
AcOT A TGCAAAXATC CTGACATTGT CCA.CAA^ AAAAXGCAGX xgcxg^gg 
GGGGCAAATA CTCTGCGATC TCACTAAGAC AAAAGGAAGT -AACACAG TGICCAXTAA 
GASTCTGAAA TTCTGCCAXT CTCAGTTATC CAACAACAGT GTCTCITXTT XXCIAXACAA 
CCOACCAX XCXCAXGCCA ACTAXTACTX CTGCAACCTA TCAATXTTTG ATCCTCCTCC 
^ ACTCTXACAG GAGGATAXTT GCAXAXTTAT GAATCACAAC TTTGTTGCCA 

c/vTTACCCA TAGGAIGTGC AGCCTTTGTT GTAGTCTGCA XTTTGGGAXG 54C 
GCTGAAGTTC tGGTTACCCA TA*^ 

„,_„ rARAAAAGAA GTAITCAICC AGTGTGCACG ACCCTAACGG 60< 
CATACTTATT TGTTGGCTTA CAAAMAGAA fcuu. 

_ TTCATGAGAG CAGXGAACAC AGCCAAAAAA TCXAGACTCA CAGAXGXGAC 661 
TGAAXACATG TTCATGAGAG c*m 

rarrcA GGCA TGAAGCACGT TGGCCAGTTT TCCTCAACTT 72 
CCTAXAATAI GGAACTCTGG CACCCAGGCA 
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GAAGTGCAfUS ATTCTCTTAT XT J^GACC ACGGAGAGTC TGACTTAACT AC#CAXCT 
TCTGCTGGTG TTTTGTTCAA TCTGGAAGAA TGACTGTATC AGTCAATGGG GATTTTAACA 
GACTGCCTTG GTACTGCCGA GTCCTCTCAA AACAAACACC CTCXTGCAAC CAGCTTTGGA 
SAAAGCCCAG CTCCTGTGTG CTCACTGGGA GTGGAAXCCC TGTCTCCACA TCTGCTCCTA 
GCAGTGCAXC AGCCAGTAAA ACAAACACAX TTACAAGAAA AATGTTTTAA AGAIGCCAGG 
GSXACTGAAX C7GCAAAGCA AATGAGCAC-C CAAGGACCAG CATCTGTCCG CATTTCACTA 
TCAIACTACC TCTTCTTTCT GTAGGGATGA GAATTCCTCT TTTAATCAGT CAAGGGAGAT 
GCTTCAAAGC- TGGAGCTATT TTATTTCTGA GATGTTGATG TGAACTGTAC AITAGTACAX 
ACXCAGTACT CTCCTTCAAX XGCTGAACCC CAGTTGACCA TTTTACCAAG ACTTTAGATG 
CTTTCTTGTG CCCTCAAXTT TCTTTTTAAA AATACTTCTA CATGACTGCT TGACAGCCCA 
ACAGCCACTC TCAAXAGAGA GCTATGTCTT ACATTCmC CTCTGCTGCT CAAIAGTTTT 
ATATATCTAT GCAXACATA* ATACACACAX ATGTAIAIAA AATTCATAAT GAAIAIATTT 
GCCTATATTC TCCCTACAAG AATATTTTTG CTCCAGAAAG ACATGTTCTT TTCTCAAAIT 
CAGTXAAAAT GGTXTACTTT GTTCAAGTTA GXGGTAGGAA ACATTGCCCG GAAITGAAAG 
CAAAXTTATT TIArTATCCT AITTICTACC ATTATCTATG TTTTCATGGT GCTAITAATT 
ACAAGWTAG TTCTTTTTGT AGATCATATT AAAAITGCAA ACAAAATCAX CTTTAAXGGG 
CCAGCAXXCT CATGGGGTAG AGCAGAATAT TCATTTAGCC XGAAAGCXGC AGTXACTAXA 
GGTTGCTGTC AGACTAIACC CAXGGTGCCT CTGGGCTTGA CAGGTCAAAA TGGTCCCCAX 
CAGCCTGGAG CAGCCCTCCA GACCTGGGTG GAATTCCAGG GTTGAGAGAC TCCCCTGAGC 
CAGAGGCCAC TAGGTATTCT TGCTCCCAGA GGCTGAAGTC ACCCTGGGAA TCACAGTGGT 
CTACCTGCAT TCAXAATTCC AGGAXCTGTG AAGAGCACAT ATGTGTCAGG GCACAAXTCC 
CTCTCATAAA AACCACACAG CCTGGAAAXT GGCCCTGGCC CTTCAAGATA GCCTTCTTTA 
GAATATGAXT TGGCXAGAAA GAXXCXTAAA TAXGTGGAAT ATGAITAXTC TTAGCTGGAA 
XAXITTCTCT ACTTCCTGTC TGCATGCCCA AGGCTTCXGA AGCAGCCAAT GTCGAXGCAA 
CAACATTTGT AACTTTAGGT AAACTGGGAT TATGTTGTAG TTTAACAITT TGTAACTGTG 
TGCTTATAGT TTACAAGTGA GACCCGAXAT GTCATTAXGC ATACTTATAT TATCTTAAGC 
AIGTGTAAXG CTGGATGTGT ACAGTACAC-T ACTGAACTIG TAAITTGAAT CTAGTAXGGT 
GTTCrGTTTT CAGCXGACTT GGACAACCXG ACTGGCTTTG CACAGGTGXT CCCTGAGTTG 
TTTGCAGGTT TCTGTGTGTG GGGTGGGGTA TGGGGAGGAG AACCTTCATG GTGGCCCACC 
•TGGCCTGGTT GTCCAAGCTG TGCCTCGACA CATCCTCATC CCCAGCATGG GACACCTCAA 
GATGAAIAAT AAXTCACAAA ATTTCTGTGA AATCAAAXCC AGXTTTAAGA GGAGCCACTT 
ATCAAAGAGA TTTTAACAGT AGTAAGAAGG CAAAGAAIAA ACATTTGAXA TTCAGCAACT 
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(2) ANGABEK ZV SZQ ID NO: 2^ 

" 111 SEQUEMZKENMZEICHEN: 

(A) lKNGE: 199 Aninosaurea 

(B) ART: Anduosaure 
(D) TOPOLOGIES linear 

(It) ART DBS MOLEKUELS: Protein 



(xi) SEQuENZBESCHREIBUNG: SEQ ID NO: 2: 

Met Lys Ser Gly Leu Trp Tyr A. Phe Leu Phe cys Leu Ax, lie Lys 

l 5 

n u lie Asa Gly Ser Ala Asa Tyr Glu Met Phe lie 
Val Leu Tor Gly Glu lie aso 30 
20 <sa 

». wu «. «» ~ «*■ Lys tyi S* *• lle Vl1 

«. SXn L Lys He. Gin » « Lys °* jj» "° * " ? 
; g, l Lys Thr Lys ~ GXy As. Thr VaX Ser XL Lys Ser L.U 

" s Ph. Cy, Hi, S«r Gin Leo ser Ase Asa =« VeX Phe ». Lee 
85 

tyI .«„ Leu Asp BLe ... >U AX. »g <»< «** »" C >" ^ *" "* 
,s * 100 105 

U. Ph. Asp Pro P« Pre Phe Lye VeX Thr Leu Thr GXy Gly Tyr Leu 
115 " M 

-e <-„^ rin ten Cvs Cys Glu Leu Lys Phe Trp Leu Pro 
«0 His lie Tyr Glu Ser Gin Leu cys cys « ^ 

130 135 
XXe Gly cys Ala Ale Phe Vel V.l Val cys IU Leu GXy Cys XX. Leu 
145 " 0 

XX. C»e Trp Leu Thr Lys Lye Lys Tyr ser Ser ser vel Sis Asp Pre 
165 

«, GXy GXu Tyr Met- Ph. Met As, Ala Vel Asn Thr AXe Lys Lys ser 



50 180 



Arg Leu Thr Asp Val Thr Leu 
195. 



(2) ANGABEN 20 SEQ ID NO: 3: 

(i) SEQUENZKENNZEICHEN: 

(A) LANGE: 17 Baaenpaare 
IB) ART: nucleotide 

(C) STRANGFORM: Einzelstrang 

(D) TOPOLOGIE: .linear 

(ii) ART DES MOLEKOELS: DKA 
« (iii) HYPOTEETISCK: Ja 

(iv) ANTI SENSE: NBIN 
(xi) SEOOENZBESCHREIBONG: SEQ ID NO:3: 

J2 



NQU 02 2000 10 : 45 FR PENNIE EDMDND 



TO 4226877 
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MGNCT5ACKG AYGTNAC 



(2) AN GAB EN ZU SEQ ID NO; 4: 



* (il SEQUEK2KENNZSICEEN = 

(X) IANGS: 17 Bascnpaare 
fB) ART: Nucleotide 

(C) STRANGFOBM: Einselstrang 

(D) TOPOLOGIE: linear 

(ii) ART DES MOLEKUELS: DNA 

(iii) HCTOTHETXSCR: Ja 

(iv) ANTISENSE: NEIN 
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(xi) 5EQTONZBBSCHREIBUNG: SEQ ID NO: 4: 
MQTCTDACNG AYGTNAC 11 

Paienunspruchc 



20 



25 



' ^ , I^¥^^iai5^^^ auf ruheoden cd« akdvienen B-Zellen. 

c) d* <in Dimer i« ^^Srf^SS «nd wobei die z*ei Polypepudk«« 0 des Poly- 
Ss^SSSt^ Scwa 29 kD. h^n. gemcsse. in ci„« redden 

logon davon. , , . . . ^ j„ r Apv - nrii -he 1 bis 3 oder tin Fragment hicrvon kodien. 

hybridisieren. -.nthalicnd cine DNA-Scquenz nach Anspruch 4 odex 5. 

^Ve^etd^nS^pnKh 13. wobei die Subset einen nekton*. Andkfcper. .urirtche od* sy^- 

tischc Listen? Ago««teo oder ^"8^"^^.^^ to Po lypepud $ n«h eincro der Ansprfebe 1-3 
15. Ven*ervdun S von Subscanzen. ^.^^^^^^J^a^^ zur Verhiodcnjng der 
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j 5 Hierzu 17 Sctefri) Zcichnungtn 
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